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^ . • RpeFACE 



An uoderatandin^ of basic human anatomy and physiology Is essential to any 
person preparing to enter a health ocpupation. This instructional unit is designed 
to introduce you to the structut^s and functions of the human musculoskeletal 
system— artd the interrolationshipa of the two— and to familiarize ygu with some 
of the terms and concepts necessity for an understanding of the rftusculoskeietal 
system. ' ^ ' n 

This unit consists of a pretest; seven modules wi^ their optional activities 
and post-tests; pnd a qlosjiary of terms. 

Begin this modular unit by taking the brief pretest at the front of the 
boolclet.. The pretest is for your use only, to give you an idea of what is included 
in. this unit, and to give you an indication of Ihe areas within the unit to which 
you should pay special attention (parhaps by working on the optional activities). 
When you^ heve cqmpleted the pretjest, tdWi tp the' answers in the back (page 52) 
to check. yoOr bwn scOre. You will not be graded on the pretest. " 

Next, rfiid through eich oK the modules (Introduction to^ the Skeletal 
System,, Axial Skeleton, AppendioUlar Skeleton, Introduction to the Muscular 
Styst^m, Major Muscles of the Sodf, ^upportin^ StructMres of the Musculoskeletal 
Sy*tem, and Movements) and investigate any of the optional activities that may 
be helpful or interesting to you. The optional adtivities will help you learn more 
abo^t some' of thW material presented. , - ^ 

At the en* of this unit (page 49) i*. a glossary which provides you with brief 

definitions of many of the terms used in the modules. » 

' * ^ *' ■ - ^ 

Upon completion of each module, you should be aDle to demonstrate an 
understanding of the material presented, by your performance^ on the post-test. 
When you have finished a modul^ and feel that you \jnderstand the information in 
that module, take the. post-test that follows it. Write down your answers on ONE 
piece of paper and pass it in to your Instructor, who will give you your grade. 
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.' PRETEST 

\ ' ' 

1. Which of the Ibllovllng I9 a part of the skeletal system? 

A. blood / 

B. nerves / 

/C. mu8cl(n ^ 
O. bone^ -| 

2. One of the major functions of the skeletil system Is to: ^ 

A. transport oxygen. ^ . 

B. protect body organs. 

C. prolcess food. ^ 

D. regulate body terpperature. 

. ' \ 



3. Another name for the breastbone Is the 



\ . 1 



4, The forearm contains which of the following pairs of bones? 

A; clavlcla and sternum ^ > 
. B. tibia and fibula 

radius and ulna y 
D. ' Ilium and Ischluryi / 



5. All of the movemeki^s of the body are produced by what type of tl88uT|? ' 



/ 
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6. Which of the following is another name for skeletal ^muscle? 

A. smooth 

B, cardiac 

' C. Involuntary 
/ D. striated 



On the arm, the antagonist to the bicepe .ls the: 

< 

A. reptua femoris. 

B. maaaeter. 

C. pectoralia* t 

D. , triceps. 



8. Muaclea are attached to bone8'\3y what tyjpe of structure? 



^ 9. A joint which alloWs no motion is also called ax 



A. synovial jt)int. 

B. hinge 4oint. 
C« ^gliding joint. 
O. . fibrous joint. 



10:. What Is the opposite motion of abduction? 



1- 
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INTROQUqTION TQ THE' SKELETAL SYSTEM 



Goals ' 



Upon completion of this module, you should be able toi 

• « 

\, Identify the mf jor components and functions of the skeletal System. 
2. Classify different types of bone.. ' 



3 



THE FUNCTION OF THE SKELETON 

The adult human skeleton- Is comiiosad \ 2a6 bones, each serving Its own 
distinct function. A« a whole, the skeleton Is like the framework of a building; It 
supports and gives shape to the structures around and within It. Individual parts - 
of the skeleton provide the support that maintains the functional shape of certain 
organs. Ft»r Instance, the" thin tissue of the lungr would collapse on Itself and 
lose the shape neceasary for adequate respiration were It not for t>»e attachment 
of lUnga to the bony rlbcage that holds them open. - 

The structure of bones ahd of the skeletal eystem helps the skeleton to 
provide protection fat many of the body's organs. For example, the hard skull 
houses the vulnerable brain; the vertebral column protects the spinal cord; and 
the rlbcage shields the heart and lungs from Injury. 

Bady movements jilso .depend on the framework of bone . Skeletal muscles 
use the bones as supports and levers to prddi^ce movement. Its rigid nature, and 
the arrangement of bones, makes the skeletal system's fiiictlon, as a structural. 
* support rather obvious. Less- obvious are its other functions, such as the 
^ production of erythrocytes (red blood cells) and tha stocage of minerals. Most 
bones have a living core called bone marrow , which Is classified^ as aii^r "red" or 
•*yeilbw." Red bone hiarrow Is /ound In the thoracic (ribs and stemumNand pelvic 
" bones, and in the ends of long bones; It Is the site of red blood cell formation. ' ' ^ 

Yellow bone marrow, found In the shafts of long bohes and elsewhere, can. In ^ 
emergencies convert to red blood cell producing martow. Bones- alio provide the 
body with minerals. Substances such as magnesium, calcium, and phosphorus, 
which are part of the bpne material, are store4 until the body needs them. 



\ 
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CLASSIFTCATION OF BONES 

The many bones of the skeleton renge In size and shape from the tiny bones 
of the middle ia tf>e large heavy bonei of the leg. Different kinds of bones 
sre daaaifled by Uielr thapet at long, short, Irregular, or flat* Long bones are 
longer th«i they ate wldei examples of long bones include^ the femur of the thigh, 
the bones of the arm, and even the phalang«t of the Angers. The long part of the 
bone Is the «h«ft or dlaphytls; the ends Of the shaft, called epjphysqs^ are broader 
than the shaft. Figure 1 shows the structure of long bones. 



EPIPHYSIS 




OIAPHYSIS- 



MARROW 




Figura 1., The Stnjcture of Uorig Bons 
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Short bones are uniformly as broad as they are' wide; an example of a shoft 
- bone Is one of the csarpids Of the wrist* Irregular bones, such as the vertebrae , 
have odd or complex shapes* Flat bones, such as those found In the 'skull, are 
broad plates of bone* 

ARRANGEMENT OF THE SKELETON, ^ , : * - 

The^kjman tkeleton ia ■ configuration or arrangement of these different 
types of bpnen, held together by ligaments, tendons, muscles, ?^nd cartllagej and 
joined toglrttief In junctions called attl^ulntionst or joints. 

Two different systems mak%u|4 the entire skeleton: th^ axial skeleton and 
the OTendiculT ' skeleton. The axial skeleton consists of the skull, vertebral 
column, and ribcage; and the appendicular skeleton is composed of the bones of 
the appendages, or extremities (arms and legsX 

Figure 2 shows a frgntal view of the human skeleton. 
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FROflTAL 80NH 

NASAL BONE 
ZYGOMATIC BONE 
MAXILLARY BONE 
MANOIBLS 



STERNUM 

HUMERUS 

COSTAL CARTILAGES- 



RADIUS ^ 



ULNA- 



ISCHIUM- 



F6MUR- 



TI^IA. 



PI8ULA— rr- 



METATARSAI 



PHALANGES 

s. , 



SKULL 




PATELL^ 



TARSALS 



\ 



Pigiirt 2. Th«,Huimn Sk«*«ton 



•iff" 
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* INTRODUCTION TO THE SKELETAL SYStEM 

Post-Te5t 



I. How many bb^ in the normal adult human body? 



What iro the two miijor dlv^siona of the skeletal aystem? 



/ 



/ 

Joints betwe<»n bones are also caiiedt 

/■ ■[■ 

A. tendons* / ' / 

B. cartilage. 

C. articulations* ^ 
O. epipbyses. 



Red blood cells are f orrxied in the: 

A. bone marrow. 

B. heart* 

C. brain., 

D. cartilage. 



One function of bor^s. its to: 



B. 
C. 

o. 



produce mucus, 
transmit impulses, 
store minejals. 
initiate movement. 



/ 



f 
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6. AU of the organs and structures of the body kr© auppor^d by 

A. nerves. 

B. skeleton. 

C. appendages. 

D. \ ligaments. 



the: 
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Which of the following l» clflsalfiod as a short bone? 

A. carpal * 

6. phalanx ( . ' 

C. sternum 

D. humerus 



8. The vertebrae are classified as which type of bone? 



A. 
B. 
C. 
D. 



long 
fiat 

short • 
irregular 



9. The femur is classified as what type of bone? 



10.' The diaphysis Is. what part of a long bone? 



A. 
B. 
C. 
D. 

4 



the end 
a projection 
the shaft 
a hole 
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s . , AxfAL SKCUPrON 



Goals 



Upop completion of this module, yqu should be able toi 
1. Identify the components of the axial skeleton. 

2« Identify and describe the structure and functions of th<} axial skeleton. 



Tha» axial skeleton is the' framework of the trunk of the bodyt th<? heid, 
neck, chest, and upper abdomsin. This part of the skeletal system serves rT>«inly tji 
prdtective function, sincd it encloses most^ of the vital organs. It also, houses the 
organs of sight, smell, taste, and hearing, and is radponnible for the flexibility of^ 
movement that allows these organs the fullest range pf expoiSMl^ to this 
environment. . y ( 



THE SKULL 



At the top of the axial skeleton Is the skull, which is made up of the bones 
of the head. With one exception, the 29 bonea of' the skull articulate in (or are 
connected /by) Irhmovabl^ joints. The joint of the lower jaw is the only one that 
moves; it ^allows for the movements neceasv y for speaking didT chewing. In the 
skull, the Immovable joints provide strengthp^nd rigidity for the protection of the 
fragile sensory organs (eyes, «ai^, mouth, and hose), as well as for the brain. 

The skull Is divided into two areas. In the frdnt portion are 14' facial bones 
which lie beneath the flesh of the face. Thpse bones form the inner structures of 
the mouth and nose. They also define the shape of the face by formirtg the ' 
.cheekbones, the arch^of the nose, the chin, and the jaw. The forehead is formed 
by part of the- larger .portion of the skull, the cranium . The eight bones of the 
cranium, or cranial bones, form the top, sides, and back of the head. 
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Two unique jJetB'o^^ bones ^ure located within the skull, although they are not 
classified sis either cranial or facial . bones. Firtft are the OsslclOs, , three tiny 
bones lot:ated In each middle ear cavity. ' They contribute to hearing by 
transmitting and amplifying vibjations, and are named according to their .shapes: 
malleus (hammer), locus (anvil), -and stapes (stirrup). S«^cqn(^ Is the, hypld bone, 
located at* the bascT of the tongue. This la the only^ bone in the body which Is riot 
connected to any other bonol Small and sha^d likes a '•U'V tbe hyoid ptt)Vldessart 
attachment for various muscle's (fi the tongue and phafynx. ' . ^' 



VERTEBRAL COLUMN 



J At the base of the skull l« the vertebral column (backbone or spin^) which, 
in an adblt, consists of * 24 closely-joined bones called vertebrae . These vertebrae 
are divided into three main divisions: the first seven are the cervical (neck) -- 
Vertebrae; the thy^cic (chest) are the next 12; and the lumbar (back) are the 
next five. The vertebral column ends with thy sacrum , a single bope consisting 
of five fused vertebrae, and the coccyx ("tallbone"), which is fused from three to 
five- bones. ' , 

Cushions of cartilage, (^led discs, sit between the vertebrae and 
contribute, to the flexibility of the vertebral column. This flexibility provides the 
sensory organs with maximum exposure to the environment. For example, the 
headt'can rotate, tip, incline, and swlVel to give the eyes the widest possible view 
of the surroundings. 

^ The stacking of the vertebrae and the slight natural curv^ of the ^in^l 
column contribute to the strength of the structure, which enables It to support 
the skull, thorax, and iibdomen. Each individual vertebrd helps to protect the 
soft spinal iiprd, which runs through holes in the centers of the vertebrae; and the 
vertebral coLimn as a "whole protects the thoracic and abdominal or^isns from the 
rear. . ' . • 



THORACIC SKELETON 



Aoothe^ part of the axial system b the thoracic (chest) skeleton, consisting 
of the thoracic vertebrae, the ribs, the . costql cartilaqe t and the sternum 
(breastbone). Thii thoracic skeleton support)! the chest and the shoulder girdle 
(which anchors the upper extremities) and provides a base of attachment for 
many of the mi^olii that move-'^ arms. Also, ^ the thoracic skeleton plays an 
Important role In the mechanics of breathing. 



.^TWelva pidra of ribs articulato with the vortobral columh- In tha back and 
curve arounjdl toward the atemum In the front. Only the first seven pairs of ribs 
attach (by costal cartilage) to the sternum; these are called the "true ribs." The 
next thptsa pairs of ribs are "false ribs," as they do not join dlrecAy to the 
» sternum but an? Jttined by costal cartilage to each other and tb the seventh ribs. 
Last are two pairs of "floating ribs" which do not attach anywhisre except to the 

vertebjral column.^ • \ ^ ? 

« * ■ ' 

In the front contel* of the chesty extending from jtwt below the neck down 
the front of the ribcagOf l» the sternum or breastbone. It is flat and narrow; its 
shield-like shape h*lps it protect $ the heart and middle respiratory tract. The* 
sternum serves as the central point of attachment fpr the ribs and tl^e tilaviclaa 
(collarbonea). .'This gives stability to both .the thoracic, skeleton and the shoulder 
girdle. • It la alao filled with red bone marrow and la an IniUportant site of rod 
blood cell produbtion. . •. 



Optional Activities 

* » 

• Using a skeleton or model skeletqn, examine the movements of the spine, 
especially the first two vertebrae which support the head. . 

• Using a skull or model skull, examine and Identify the bones of the head. 

V 
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BONES OF tWEv^XIAL S^EtETON 



LocattoQ 



^kuU 



Borie 

r"" 



front al 

occipital 

temporal ' 
sphenofd ^. 
athjnold / 
naaal ^ 
zygomatic Cmalar) 

maxilla 
mandibla 
lacrjimal 
vomer 
alatine 

nferlor concha 



Numbof of Bones 



1 
2 

1. . 

2 

1 

1 

2 

2 

2 

1 

2 

1 

2 



1^^)888 of tongge 



middle ear 



j hypid 



0 



I 



malleus 
incus 
stapes ^ 



2 
2 

'2 



spinel coluTlnn 
thorax 



I vertebrae 



,1 



ribs 

sternum 



26 



•24 
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AXIAL ^KELETOr^ 
Po5t-Test 



Which' of ths following Is a part of thft axial skeletop? ^ 

A. phalange* 

B. , 8ku^^ ^ 

C. tlhia 

O* humortw - . ^ 



The only bone in the body which does not articulate with anott;>er bone is the 



Name t|ie five divisions of the vertebral column. 



JThe tiny bones of the middle ear are culled the: 

hyoid* - v 

ossicles* 

C. vertet)rae« 

D. clavicles* 
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• 5. What are the two rpajor divisions of the skull? 



/ 



I/' 



One of the major fimctloos of the vertebral column is to: 

A. protect the spinal cord. 

B; articulate with ttfa ^^mn. 

C*, amplify vibrations. •» 

O* support the lunigs. 



^ 7. What are the 12 pairs Qi^bor|es that protect the chest cavity? 



8. What is the primary fUncti^.M the skull? 

A. movement 
thought . 
\^ Ct support 
D* protection c 



9. Which of the following Mi an important site of red blood cell production? 



A* hyoid 
B. coital c 
C* Sternum 
stapes 
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^ ' APPENDICULAR SkELETON 

Goals' ■ ' ^ ^ 

Upon conflation of this mcidul^, you shbuld bm able tot 

T 

L Identify the components of the appendicular skeleton. 

2. Identify and describe the structure and functions of the appendicular 
skeleton. \ • * 




Providing • the body with ^ipLJCtures for movement is . the appendicular 
skeleton, which is nn'ade up of tha bcMies of the appendages . (arms and legs) and 
the rings of bone to which they are attached: the shouloer girdle and the pelvic 
girdle. • 

./ ■ ■ ■ 



PECTORAL GIRDLE ' 

The pectoral (shoulder) qjlrdle torves a^ the bony foundation for the 
attachment of the arms to the body. It ridae over the thorax (chest), anchored 
only by two bone*to-bone tfticulations and the muscles of the thorax. ' This loose 
attachment does not provide for great stability or strength, but it does give 
flexlli^illty (Of movement and a great range of motion to the upper extremities. 
Anterior ' (front) cortiponents of the shoulder girdle are the two clavicles 
(collarbones), small long bones that curve slightly from the shoulder to the, top 
edge of the stemitfn. The clavicles hold the shQuidpr joints out to the sides of 
the body. The sternum is the only bony connection between the axial skeleton 
and the shoulder girdle. The tip of each clavicle joins a scapula or shoulder 
blade. Which forms the socket where the upper arm attaches. The scapula^ do 
not articuljita at all with the ribcage. The scapulae are broad fiat bones, 
triangular in shape, pointing downward ov^r the true ribs about two inches from 
the spinal column. They slide over the posterior (back) of the thorax, buried and 
cushioned in large masses of muscle. 



i 
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Upppi EXTREMITIES 



Eadh irrfi/lB composed of 30 bonaa* The KUmergs, the upper arm bone, is 
the borje that joins (he scapula at the Shoulder. In the forearm are t>vo bones," ^ 
the radius and thp uifta^ Thie ulna is on the little-flnger side of the forearm, and 
cpnnJJctTwlth the humerus to form the elbow* On the thumb side Is the radius, 
which rotates with the ulna to turtl the palm of the hand up "and down. Eight 
small bonea called carpals form the wrl)it. They are arranged in two rows, and 
^ir plsdromW)t allows for a wide variety of movements* Five metacarpals form 
the hand« Theses bones can be felt along the |)ack of the hand and thumb where 
they Join the bones of the fingers or phalanges* Each finger is made up of three 
p^ial'anges (except the thumb, which h«i two) that articulate at the knuckles. 



LOWER EXTREMITIES 

The lower oxtremitioa ettach to the pelvis or pelvic qirdle» a heavy set of 
bones that forms the lower wall of the abdbmen. In the pelvis are three areas of 
bono called the ilium , the ischium , and the pubis. First is the ilium, which forms 
the wIng-Uke structures that are commonly . termed tt!fl_,[|hlgibones." It connects 
to the flat sacrum in back, in immovable joints thaf^add to the sturdlness of the 
pelvis; to the sides, the ilium forms part of the socket of the hip. Secon^ is the 
ischium, which curves under to fotrm two arch-Ilka projections that be«» the 
Nl^ei^t of the body when sitting^ The Ischium meets the illMm to form the second 
part of the hip socket. Third, the remaining part of the sopket Is formed by the 
pubis, the front portion of-the pelvis. f 

This bony socket, formed by the connection of jche ilium, ischium, and 
pubis, is the point of articulation with the leg. It is comparatively deep, and the 
bones composing it are thick and heavy; this adds to the stability of the 
legrpelvis joint, which bears the weight of the body at the same time that it 
allows for freedom of movement. ' 

Connected to the pelvis la the fernur of the upper leg, the Ibngstst bone in 
the body. Like other long bones (and "especially like the humerus), the femur has 

a long shaft broadening out at both ends. One end of the femur forms a heavy 
bail, which fits very closdly into the socket of the .pelvis; the other end widens to 
form the knee joint. 

The pateila , or kneecap is a short bone which rides over and protects the 
knee joint/ It arUculatea with the femur but is fairly loose; like the scapula, the 
patella is buried irt muscle, which gives it the freedom of movement necessary to 
glide over the knee joint regardless of the position of the joint* 



ERIC 



Id 



V. 



.J . 



-18- 



The kne©N,i» also formed by the tibia ; or ahinbone. Along With the fibula , 

the tibia folrmt the lower leg, end both bones join to form the ankle. ^ 

*■ 

^ There they articulate with the talus, . one of the seVen short bbhes of the 
foot 'called tarsals. The tarsal^ correspond to t^e ca^El^s of the wriit. The rest 
of the tartal bones help distribute* the weight , of the body throughout the foot; 
the tarsals form the heeU Which bears «bme of the weight, and the arche^ of the 
foot, which distribute weight forward to the metatarsals. These are ajlmilar to 
the metacarpals* of the hand In that they provide the framework of the foot; this 
is, however, a weight-bearing Instead of a manipulative framework. The 
metatarsals are therefore heavier, especially the first metatarsal (joining with 
the qr4mt toe), which bears much of the body's forward weight. The close 
articulation of itarsals .and metatarsals helps distribute the weight of tiie body as 
equally as possible to aU parts of the feet. Similar to the phalanges of tt^ hafid 
(except that they are shorter, and broader) are <tfie phalanges of the foot, which 
form the ^oes. ' . 

^ The upper- and lower extremities in gener^ are very slmllir in terms of 
numbers and arrangements (and even ' shapes) of bones; however, the actual 
structures of these appendages differ^cdrdlng to their functions. The bones of 
the arms pre relatively looaely a ttaodM to the body and otherwise structured for 
the greatest possible freedom of movement. This serves the arm's manipulative 
function. The bones of the leg articulate closely with the heavy pelvis, and are 
themselvea quite heavy; they enjoy a widef range of motion bXit not so varied as 
that o^(^tha^ym. This suits the welght-b,^arlng irid locomotive functions of the 
legs. \ . 

I 



Optional Activity 



e Identify the bones of the appendages on a skeleton or model skeleton. 
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BdNES OF THE APffENDlCULAR SKELETON 
/^ Uppbt ExtrcmiUha 



Location 



Bone 



Number of Bones 



shoulder girdli 



clavicle 
scapula 



2 

2 



/ 



(jpper arm 



I humerus 



forearm 



radius 
ulna 



2 

2 



carpels 



/ lunate 
triangufar (triquetrum) 
hamate 
capitate 
pisiform 

scaphoid (navicular) 
trapezium 
trapezoid 



2 
2 
2 
2 
2 
2 
2 
2 



hwid 



fingers/thumbs 



I metacairpals 
{ phalanges 



10 
28 



^ 



• \ 



BONES OF THE /OkPPENDICULAR SKELE;T0N 

» 

Lower Extremities 



l^ocation 
hip 

upper leg 
kneecap 

lower leg 



taraals 



^^^^ 



Bone 

I pelvic bone 

I femur 

I patella 

j tibia 
'\ fibula 



taUm 

calcaneus 
cuboid y 
navicular 
cuneiform I 
Cuneiform II 
cuneiform IE 



Number of Pones 



2 
2 



2 
2 



2 
2 
2 
2 

2 / 

2 

2 



foot 



toes 



I metatarsals 
|- phalanges 



^10 
28 
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APPENDICULAR SKELETON 
Po8t-j|'e8t 



The appendicular skeleton includtia which of the following? 



A. vertebrae 

B. femur' 

C. ribn 
O.^ cranium 



The shoulder girdle is also called the 



The bone of the upper arm la the: 

A. humerus. 

B. sternum. 

C. femur. 
O. tibia. 



The lower extremities attach to the: 

A. stefnum. » x 

B. vertj^braTcolurpru , 

C. scapula. 

D. pelvis. ^ 



• . • -22- 



•I. 



.5 - 



ERIC 



The eight Smnlj bones of the wrist are called: 

« 

A. ossicles. ^ / 

B. carpals. 

vertebrae. O 
D. tarsals. ^ 

The kneecap is also called the 



7. The foot Is designed primarily to: 



A. move upward toward the knee. L 

B. protect vital organs. 
^ C. articulate with the pelvis. 

D. ' bear the^ weight of the body. 



8. The structures of the appendicular skeleton allow the body tgt 

A. breathe. -v> » 

B. s^e. 

C. nu}ve. 

D. hear. ^ - 



9. The primary function of the patella is to: 

*. 

A. protect the knee. 

B. initiate movement. 

C. support muscles. 

D. produce blood cells. ^ 
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Which of the following articulates with the femur? 

A. scapula. 

vertebra* ^ ^ 

,C. pelvic girdle. 

clavicler 



\ 
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dmtroouCtiqn to the muscular system ' 

' (. * . 

Goals ' 

Upon completion of this n;)odulo, you should be able toi 

L • Identify the major components and functions of the muscular system. ' 
Z. Claasif y^j;^ff erent types of muscle. 



.Without muscles, the respiratory systerti could not take in air, the digestive 
system cotild not process food, and the tirculatory system could not pump blood. 
Without muscle, the skeletal system would be like the poles Ih a tent. However, 
the body Is packed with muscle-'almost one-half of total body weight is made up 
"of muscle. \ 



FUNCTIONS OF MUSCLE , 



Muacle tissue is a special type of tissue made up of layers of very long, thin 
cells. These cells have the ability to contract, -or become shortet, causing the 
entire tissue to become shoptar. If the muscle is attached to bones, the 
contraction causes the bonals^to move; if the muscle surrounds an organ, the 
contraction may move the contents of tha organ^ Movement is the jprimary 
function of muscle, whether if is movement of \he l|P^ (as in walking or dancing) 
or movement of materials wjlthin the body (for Instahce, food through the 
digestive system or blood through the circulatory system). 
V. ' *" 

Contraction of nmiscles requires energy. Not ail of this energy is used to 
produce n:iovement, however; about thrae-fourths of the muscular energy goes to 
producing heat—a very important function; ^ muscle. How muscular action 
contributes to 'heat prqduction is probably appartot to anyone who has exercised 
heavily on ii warrh day, or to anyone who has stamped feet or paced around to 
keep warm while waiting out In the cold. Even shivering Is an attempt by the 
body to produce more heat by raising the level of musculiff activity throughout 
the body. Muscular activity is the body's major mechanism for heat production. 
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In terms of structure^ the skeletal . system \yould contribute very little to 
the shape and support of the body if it were not for muscle. To return to the 
tent pole compi^jrison, the pole^ will not support the tent if' something (usually 
rope) is not holdir^ them in the necessary positions of support. The same is true 
for the bones in the body. Muscles exert the necessary pull tp keep the bones in 
good alignment, In the proper positions of support. The alignment of the body is 
called posture . Mailntaining posture Is another important function of muscle. 



TYPES OF MUSCLE 



Muscular functions are pepfofmed by tHree types of musclet smooth 
mueclet cardiac muscle, and skeletal muscle. Smooth muscle is the simplest type 
of HHiScle tissue. It is made up of elongated cells arranaed in sheets, which form 
the walls of many of the internal orgahs or viscera. TFor this reason, smooth ^ 
muade la often .called viscer<|l muscle. ) Smooth muscle is found, in the hollow 
organs of the digestive systenl^ (esophagus, stomach, intestine) as well as in the , 
walls of blood vessels, the bladder, the uterus, in glands, and in the skiru 

'Smooth muscle contt^action is involuntary. That ist it is not consciously 
controilad; the complexity of the functions- performed by smooth muscle would 
occupy the mind completely if the actions of the muscle had to be controlled 
consciously. Smooth:- rr|uscie causes the "movement of materials within the 
smooUvmuscled organs. Thus it is responsible for the movement of food throUgh 
^ the digestive syTstem, elimination of waste from the body, and so on. 

Cardiac (heart) muscle is also involuntary muscle, although it has a very 
different function. Composed of elongated muscle cells or fibers which branch 
apart and rejoin throuohout the tissue, cardiac muscle (also called myocardium) 
ts the tissue responsible for the beating j4ction of the heart. When the muscle 
contracts, the heart itself contractsycauslng a heartbeat. Circulation of blood 
would not be possible without this. type of muscle^ — 

Unlike cardiac and smooth muscle, skeletal muscle. is voluntary; that is, its 

action can be controlled constnously. This is the muscle attached to, and 
respqU^ble for, the movement or:J;|^ skeletlal system. Skeletal muscle is made 

up of long, cylindrical ceil&> linejdr^ in strands or fibers. These fibers, when 
viewed th<t)u^ a microecope, -M^hnn^^anded with light and dark stripes, or 
s6ri>tiona» (For this reason, skMetal rpusclej is also called styiated rtiuscle. ) The 
strands of muscle tissue are arranded'in bundles that form the skeletal muscles. 




portion of the muscle, where the greatest part of the contraction takes place, is 
called the body. This bulky body tapers off at eith^ end to the tough, thin paA 
of the muscle that attaches to bone. Most muscles cross a joint and are attached 
to different bones on each side of the Joint. The muscle exerts different qctions 
on the bones to which it is attachedj one bone will remain stationary while the 
muscle pulls against it, using it as a support, in order to move the other bone. In 
this process, the area where the muscle attaches to the unmoving bone is called 
the origin of the muscle and the area on the bone that moves is called the 
insertion of the muacle. For instance, the bicspa, the muscle which moves the 
forearm, haa its origin in the bones of the shoulder, crosses the elbow Joint, and. 
inserts in a bone of the forearm. Whan the body of this muscle contracts, the 
shortened muscle p»ills against the '''m in order to move the forearm, 

cauaing the arm to b«»nd at the elbow. 



Moat muscles work in groups—several muscles work%)gether to produce 
moveme'nt. Usually, however, only one muscle in a group is primarily responsible 
for causing the. movement; the other muscles only contribute to the movement, 
or help to stabilize the bones. The muscle most responsible for a specific 
movement is called the prime mover. The prime mover is different for different 
movements: one muscle might be the prime mover in bending the arm, but 
anotN^r would be the prime mover in straightening it. 

However, in order for ^he arm to straighten, the muscle that contracts to 
' b^ptd It (biceps) must stop contracting, or relax, so that the muscle which 
con^cta to move It back (triceps) can do Its job.' This fact illustrates the 
aqomst-antaqoniat relationship Of muscles: mOst actions of skeletal muscles (for 
Instance, bending a limb) have opposing actions that reverse them (^or instance, 
st^ightening the limb). Nearly every ^muacle has an opposing muscle that 
contracts to cause the opposite movement. The prime mover is the agonist; the 
muacle that causes the opposite movement is the antagonist. The prime mover < 
of one action becomes the antagonist of the opposite action; the antagonist must 
relax when the agonist, or prime mover, contracts. (See Figure 3 on the next 

Skeletal muscle is. the meat of the body. It is located throughout the body, 
covoAring the bones and the organs, giving the body form. Cardiac muscle powers 
the circulatory system, and smooth muscle surrounds the tubes of the body. 
Combined, the muscles are responsible for all of the movements of the body. 
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8ICEPS BRACHII 



TRICEPS BRACHII 




In the l«ft diagrtm, th« bicapt (agooiiti U cootr«ct»d ami th« trlc«pt (•nttBonirt) it r«l«x«d. 
In the right diagram, tha iro»a« ara ravarsad, with tha tricapt (contractad) bacomipg tha agonist 
and tha Mcapa (ralaxad) tha anttgoniat. 



Ftgura 3. Agonitt-Antagoniit MuicI* Action 



4 
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Optional Activtttat 



• Find muscle miMtos on younialf • Clench flats, point toes, raise 14mbSt and 
bend Joints* Feel the, areas where the muscles are contracted* 

• Try to fihd agonlst-mttgontst rriusclo groups. Perform an actiqn, a 
aingltf movemsnt, and then figure and ptirTi^xxi t)}a opposing action. Can 
you isolate the groups of muscle by feeling them? v. 



\ 



\ ' - -. 




Tha major portion of a mu8cl<9y where mo3t of the contraction occurs, 
called the 



Heart muscle it also called 



Viaceral muscle is also known as 



Which of the following types of muscle is usually consciously controlled? 



A« skeletal 

smooth 
C. viscerill 
O. cardiac 
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MAJOR MUSCLE^ OF THE BODY 



Goals 



Upon completion of thi« module, yofTshould be able toi 

1. Identify the major muscles and muscle groups of the body. 

Z. Identify ^pd describe the actjons of the major muscles of the body. 



Most of the movements of the body produced by the muscles are either 
intended for locomotion (walking, running, climbing), or manipulation (lifting, 
twisting, carrying). Other movements serve neither function, but are responsible 
for Important activitias nonetheless>-aidir}g in the mechanics of respiration, or 
helping to communicate. Muscles are structured In groups that act on sets of 
bones and joints! they are named by their action, location, origin or Insertion, 
•h«pe, or by sny combination of these characteristics. . 

FACIAL MUSCLES ' 



Facial muscles are among the few muscles in the body that attach to. skin 
as wall as to bone. They are responsible for the expressions of the face; the 
deeper mu^usles are necessary to speech and chewing* Some of the most 
Important of the fa(^lal musdles are mentioned here. For "example, the 
orblcuiarfa ocull Is the muscle that surrounds the eye and servm to close It. The 
IVqflfWMtieiir TOIs up on the comers of the mouth when it copracts, causing a 

amile. To make an unhappy expression, the triangularis does the opposite, pulling 
dovm the comers of the mputh. In the forehead is the corruqator« so named 
becauae jt "corrugates" the foreheW. with frown ^ lines. Contraction^ of the 
temporalLi and maaaeter muscles close the mouth with a great clenching force. 
The leterii pterygoid, an internal muscle, pulls the jaw down to open the mouth. 
The tongue is also ,.a muscle, contracting into different shapes to create the 
different sounds that contribute to speech. s 



3^ 
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MUSCLES OF TVC EXTREMITIES 

Most of the other muscles of the body are ftot attached to the akin as the 
facial muscles are; many of the muscles of theext ygmitifl s-mttach to the trunk of 
the body in order to obtain the anchorage ne(tf^ary~to exert an effective puil on 
the appendicular bones, ^ven those musc^ of the shoulder gir'<cjls that do not 
directly attach to the arm pffect its actidns. An example of this kind of muscle 
is the trapezius of th4 back, which connects to the base of the skull and the 
vertebral column down to the middle of the back; it moves the scapula, lifting 
and lowering it, and pulling the shoulders back. This is the muscle that moves 
yoi^ 'Shoulders when you shrug. Also on back is the latissimus dorsi« a broad, 
fan- like muscle whidi puUs the arm back. In the front, the pectoralie major 
originates on the clavicle and sternum, covering the chest to the seventh ri^t *nd 
insefts on the upper arm; it raises and rotates the arm« The deltoid covers the 
shoulder and Inaerts on the humerus to raise the arm straight out like a wing. 

On" the arm itaiif, the best-known muscle is the biceps brachji, which 
originates at the shoulder joint and inserts 'on the forearm. This muscle brings 
the wrist to the shoulder by bending the elbow; it accounts for most of the 
muscle bulk of the upper arm. Its antagonist is the triceps brachii, which runs 
from the shoulder joiht to the elbow along the back of the arm; it straightens the, 
arm. In the forefrm, the propators and supinator rotate the arm in both 
direction*. The many muscles In the wrist, han?l, fingers, and thumb make 
posaible the movements of these areas. 

A large number .of muscles of the lower extremities (legs) o/iginate on the 
pelvic girdle« Amom^hem is the quadriceps femoris group, somW of the largest 
and strongest musclM in the body. The prime mo^ver of the quadriceps group is 
the rectus femoris. The muscles of this group attach to the front part of the 
pelvM and inaert on the femur and the bones bf the lower leg. They draw the 
thigh up toward the belly, or stralghtim the leg out at the knee, and are very 
Important in actions such as walking, running, or bicycling. In the back, is the 
gluteus maxlmus, or muscle of the buttocks, which pulls the leg backwards and is 
also important to locomotion, especially climblngi? Also in bfck is the hamstring 
group, made up of musbiea which originate on the pelvis and insert on the bones 
of the lower, leg. When the hamstriogs contract, they pull the thigh back, or bend 
fhe knee and bring the heel up to the buttocks. In the inner thigh are the 
adductors, which draw the legs together. 

In the back of the loWer leg, the midcalf muscle mass is called the 
gastrocnemius. It originate at the femur and inserts on the heel bone; when it 
contracts, it pulls \pB heel up to force the toes down, as when standing on 
tiptoe. The gastrocnemius is very important to many activities ranging from 
walking to ballet dancing. An antagonist muscle to the gastrocnemius muscle 




is tha tibiaili intarior> which runs down the length of the tibia or 9hinbone« The 
tibiaila anterior originates near the knee and inserts on the toes; it contracts to 
puii the toes up toward the knee. There are also many muscles in the ankle, foot, 
and toea that contribute to lower leg and foot movements. 

■ . ■ f' 

MUSCLES OF THE TRUNK 



Muscles of the trunk control the position of the qpi^ andl are important to 
body posture. The erector spinee of the beck are muscles that attach to the base 
of the skull and the pelyls; when contracted, they hold the back straight and 
upright. Tha antagonist muscle is the rectus abdomlnus, , which originates at the 
pelvis and inserts on the ribs. Running down the middle of the belly, this muscle 
Contracts to puii the head down toward the knees, as in doing a sit-up. The 
transvei^ abdominal muscle, a deep muscle, contracts to flatten the abdomen 
and is usefui for any abdominal poshing, such as the movement that occurs in a 
woman's body when she is giving birth. In the chest"^ the internal muscles In^ude 
the intercostal muscles of the.ribcage, which lift and lower the ribs in breatnlng. 
The diaphragm is the major internal muscle of breathing. It has no antagonist 
group) its relaxation, produces the movement opposite to Jehat produced by its 
contraction. ^ 



MUSCLE CONTRACTION 



, In ail of these major muscles, the function of contraction depends on the 
structure df the muscle tissue. Baslcaliyt the long strjsn^ or fibers of muscle 
tissue are cornposled of overlapping bands of <^eiis. When stimulated by electrical 
impulses, the overlapping iMnds of^muscje are dray^n together and slide over one 
another, which shortens each individual muscle fiber. A shortening of aii the 
fibers at once causes a shortening (or contraction) of the entire muscle. 
Depending on the orientation of the nbers, the contraction is along^he jiength'of 
the muscle (as in skeletal muscle), or in a ring around the organ wails (as in 
smooth-rfiuscled organs). Different types of muscles thus accomplish their 
'different functions by contracting to produce movements. Some of these 

muscles contract quickly and strongly to produce movements such as running. 
Qtheia contract slowly and staaKlily, such as the muscles which maintain the 
body's posture. ^,,,r-^ ' 

' Figure 4* onithe next page, shows a frontal view of the major muscles of 
the body. y 
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TSMPORAUS 
MASSmiK 

ST6RNOCLElbOMASTOiO 
TRAPeZlUS 
OCLfolO 

PCCTORALIS^AJOR 

SiRRATUS AflTlRlOR 

LATISSIMUS 00R8I 

8RACHIAU8 

EXTENSOR CARPI 
RAOIALtS LONGUS 

EXTENSOR OIQITORUM 
COMMUNIS 

TENSOR FASCIA LATA 



VASTUS LATERALIS 
RECTUS PBMORIS 
VASTUS MSOIALIS 

PStlONfiU^LONGUS 

EXTENSOR OIQITORUM 
L0NQU8 

TIBIALIS ANTERIOR 



FRONTALIS 

ORBlCULARfSOGULl 
ORBICULARIS ORIS 
BRACMIO^AOIALIS 

PLEXOR tARPI 
RAOIALIS 

PLEXOR CARPI 
ULNARIS 

PALMARIS 
LONGUS 

BICEPS BRACHII 
TRICEPS BRACHII 
EXTERNAL OBLIOUE 

RECTUS ABDOMlNUS 



ILIOPSOAS 




ADDUCTOR LONGUS 
GRACILIS 
ADDUCTOR- MAGNUS 

SARTORIUS 
VASTUS MSDIALIS 

GASTROCNEMIUS 
SOLEUS 



ERIC 



Plgurt 4. Th« Muiculir Syftwm 



I 




Optional Activitieg ^ 

• Clmich your jaw tightly, feeling different areas of your faCe as you do 
90* Can you Identify the muaciea that are producing the tenaion? 

• On diagrams of the skeleton, draw the major muscles of the body. 




-36- 



MAJOR MUSClvES OF THE BODY 



Which of the following is a muscle of the face? 

Ae tibialis tntodor 
Be pectorilis 

obicularis ocuii 
De trapezius 



Which group of muscles is located on the front of the thigh? 




The hamstring muscles sre locatedi 

Ae in the chest* 

Be on the back of the thigh* 

Ce in the. lower back. 

0« above and behind Ihe jaw* 



The muscles which raise the arms up from the side are the: 

♦ ■ 

A. dsltoiidt. 

B. intarcbstais. * « 

C. latisaimua doral. 
O. gluteals. 
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5^ Which of the following la a prime mover In the action of doing a slt-up? 

A. Intercoatal 

ll B. diaphragm f 

C* tlf^ialia anterior ^ 

O. rectus abdonrrinus 



The prime mover in straightening the lower leg is the: 

A* gastrocnemius* 

B* rectus femorls* 

C* trapezius* 

O* pectoraiis* 



7. Which of the following muscles move the rlbcage? 

A* adductors 
B. biceps 
C* intercostals 
hamstrings 



ERJC 
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SUPPORTING STRUCTURES OF THE MUSCULOSKELETAL SYSTEM 

♦ 



Goals 



Upon completion of this' module, you should be able to: 



1. , Identify the supporting structures of the musculoskeletal system. 

2. Describe the functions of the supporting structures of the 
musculoskeletal system. 



In order for the muscular system and the skeletal system to function 
together smoothly, there must be several supporting structures to link the two 
systems. For instance, there are tough connective materials to attach muscle to 
bone, and evan tougher connective material to attach borte to bone in the 
hard-working joints. The joints themselves^ which are structured for specific 
functions, are crucial to the functibning of the musculoskeletal system. 



TEN00^4S 

Mu8cle-to-bone connSfctloos are made by tendons. Tendons are very strong, 
thick strands of fibrous (fnd therefore tough) connective tissue that connect 
muscles to bone. They can be very long. If necessary, to extend the effective 
n^ach of a muscle to a length that the muscle alorw might not be able^ to 
achieve. This is important for bones that are fairly far\apar^>(a8 tn muscles of 
the thigh, for example, which originate on the upper edge orf the peivW and Insert 
below the knee). Because they are much thinner than muscle tissue, tendons can 
attach in places where bulky muscle tissue Would itot fit. Rinaily, tendons, being 
tough, can withstand far more of the wear and te*r causep by joint action than 
can the softer flesh of muscle. 



3 J 



\ 
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LIGAMENTS 



Liqamonts surround or cross Joints to connect bone to ttone. In many 
articulations, thick inyere of iigaments are wrapped around the bones, and thus 
help to form the Joint structure; they also pass from bone to bond along the 
iefiQths of parulill iimb bones, as in the foreann and lower leg. Made of very 
toiigh fibrous connective tissue, iigaments give stabiiity arfd support to the joints 
and the skeletal system as a whole. 

ARTICULATIONS 



' Joints, or articulations, are classified into three types according to 
structural their st^uc^tures reiate to the functions they serve within the 
musculoskeletal systet^. Articulations are classified as non-movabie, partly 
movable, or freaiy movable, depending on the range of motion they allow 
betwean the connecting bones« 

Nlofh-movable. articulations are also galled fibrous joints because the bones 
are tightly bound by fibrOus sheets of tissue which permit no bone motion. An 
example of a non-movable joint Is the connection of the tibia and the fibula 
above the ankle. Sometimes, sgi in the skull suturesy .,the joint is almost 
completely bone*to«bone, with very little tissue needed because the bdq^s fit 
together so closely. Non-movabie joints l^rve a protective function (as in the 
skull) or a strengthening and supportive function (as in the articulation between 
the pelvis and the sacrum). 

Partly movable joints are also called cartilaginous joints because a cushion 
of cartilage connects the bones. Becauae cartilage is not very flexible, iittle 
movement is allowed in each individual cartilaginous joint. However, ^ many 
partly movable joints in a. series, each with a slight degree of motion, can permit 
a large range of motion. This explains^'the great flexibility of the spinal colui^n, 
which articulates in cartilaginous joints. Examples of cartilaginous joints where 
very little movenrient is permitted Include the stemum^rib articulations and the 
connection of the two pubis bones of the pelvis. Movement in these joints is not 
desirable because they serve mainly protective functions* , ' 

Movements associated With locomotion and manipulation are permitted by 
the freely movable articulations~the third categdry of joints. Treely movable 
articulations .are also called synovial jointS because of a mefnbrane, the synovial 
membrane, which lines the Joint area and secretes a special iubricating fluid 
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(synovial fluid) to help risduce friction as the moving bones slide over one 
another. Ligaments around the joint form the capsule that contains this fluid, 
and pads of cartilage coat each articulating surface for improved smoothness of 
movement. The cartilage pads also absorb the shock associated- with the function 
of many of these bones (for instance, landing on yoyr,feet after you jump causes 
a stock to the knee joints). ' ^ 



Most of the freely movable joints ape-iq the skeletal areas of the body that 
are involved in active movement— that Ir, the appendicular skeleton. Thefe are 
several kinds of freely movable j^intSy each permitting a different type of 
motion. A hinge joint > allows the type of rpotlon involved in bending , and 
straightening the elbow, the fingers, or the knee. A pivot joint allows for the 
rotation seen between the ulna and the radiuWDf the for«(arm. A saddle joftit 
allows the relatively free motion of the thurnb. Bal^and-focket joints, such as 
those found in the hip and shoulder, permit the great freedom of movement 
allowed by those joints. 

■ ■ - ^ 

Exactly how muscles and bones work together and produce movement, and 
what kinds of movement they can produce. Is the subject of the next module. 



« 

CJptional Activities 

e On a skeleton or model skeleton, examine the different types of joints 
and their movements* 

a Find out about the structure of the knee joints and why so many athletes 
have problems with it. / 

« The next time you eat chicken at home, examine the tendons,' ligaments, 
and joints of the chicken. Are they sirtlilar to those found in the human 
body? 

a Examine x-rays of Warious typea of joints. Can you guess the" function of 
the joint from the structure? What movement does It permit? 

a Discuss what would h^pen to the joints, and to the musculoskeletal 
system as a whole, if there were no lidto|ent9. 
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SUPPORTING STRUCTURES OF THE MUSCULOSKELETAL SYSTEM 

" Post-Teat 



The moat important atructuroa In the connection of bone to bone are called: 

A. , tandona. 

B. ligaments. 

C. ^ aynovial capsules. 
O. articular cartilage. 



The suturea of the skull are examples of what type of joint? 



1 

(Cartilaginous joints aret 

A. freely movable* 

B« non*-movablea 

Ca partly movable. 

Da capable of only one* movement. 



4 



The variety of movements reqtlired for locomotion and manipulation are 
provided mainly by what type of joint? 



4 
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N40VEMENTS 

« 

GolUa 

Upon completion of this module, you should be able to: 

1. Identify and datcribo dlff«r«nt human movemahta. 

( 




Movements, like imuacle groups, generally occur in pairs. For most 
movements that take a part of the body in one diction, there Is another 
movement that takes it in the opposite direction. Npt surprisingly, most of the 
opposing movements are prod4c^d by agonist-antagonist mt^ie groups. 

There are four major types of movement possible in the musculoskeletal 
system, as well as several other types of movement. When these different 
movorpents are"^ combined, they allow for the amazing range and variety of 
motions that characterize the actions of the musculoskeletal system. 



FLEXI0^4-EXTENSION 

Two movements necessary to most actions of the body are flexion and 
extension* .Flexion involves bending a joint to bring areas closer together, as 
when the elbow Is bent to bring the forearm to the shoulder. In a better 
definition, flexion is the movement that makes the angle of a joint smaller. The 
oppoaite motion is extension, which straightens joints to straighten or stretch thie 
body or the extremities. At the elbow, flexion Is accomplished by the biceps 
brachll. When this muscle contracts, It pulls on the forearm bones to bend the 
elbow and raise'lthe wf Ist toward the shoulder. Its antagonist muscle, the triceps 
brachil, ta the extehaor of the arm; when It contracts, it shortens over the back 
of the arm and 61bow to pull the forearm back Into a straight position. 
(Rememb.er that for any one muscle group to accomplish Its \ask,-. while it 
contrapts its antagonist muscle group must relax. With a few exceptions^ at 
least /two muscle groups are Involved In ev^ry movepnent.) 



^43- 

In the leg, the hamstring muacies in beck contract to bend the knee and 
fiex the leg; this action brings the heei toward the buttocks. The ieg Is 
straightened out at the knee by the quadriceps femorls muscles, which run over 
the knee and whlbh, when contracted, pull the lower leg to a straight position. 
Flexion and extension are the two movement* allowed by the hinge structure of 
the elbow and knee Joints. 



The vertebral column has less freedom of motion, but also flexes ansi 
extends like any qther bone-joint combination. In flexion of the vertebral 
column, the body behda forward (as when performing sit-ups); this movement is 
accomplished by strong contraction of the rectus abdominus muscle of the belly. 
This fTKiscle attaches to the bottom edges of the ribs and pelv^ and, when 
contracted, pulls these areas together; this makes the spinal column bend and 
curve forward. The vertebral column is straightened out, or extended, by the 
long muscles of posture, which attach to the skull and pelvis. When these 
rtiuscles contract, they pull the back of the head toward the buttocks, 
straightening and lifting the spinal column. 




ABDUCTION-ADDUCTION ^ 

it 

Abduction and adduction are two other paired movemanta. Abduction is 
the movement of^ a body part away from the midiine of the body; adduction is thf^ 
movement of a part toWard the midline of the body." Again, these movement* are 
accompiished by agonist-antagonist muscie groups. In abduction of the arm, the 
prime mover is the daitoid muscie of the shouider. This muscie attaches to the 
clavicie and the upper humerus; when it contracts. It shortens over the shouider 
Joint, putting the arm diractiy up over the side. Adduction of the arm is 
adcompiished by the iatissimus dorei, which attaches across the back to the 
spinal column and humerus, and the pectoralis of the ohest. They contbaet to 
pyll the arm in toward the side of the body. The action of '.'flapping wings" is 
actually a rapid abduction and adduction of the arms. 

Abduction' of the ieg, or lifting it out to the side, is don6 by the deep 
gluteal muscles and a muscle that attaches to the outside of the pelvis and the 

outside surface of the femur. Adduction is accompiis^d by the adductor 

muscles on the inside of the thigh, which attach, to the pubis bone and to the 

upper femur. These muscles do not bend the knee when thev contract because 

the knee joint is not structured to bend sideways. v.. 
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ROTATION-CIRCUMDUCTIDN 



Rotation tnct circumduction, two other kinds of movements, are both 
basically circular rhdtions. Rotation Is an . actual, basic movement; 
circumduction it a combination of basic moypments (flexion, abduction, 
axtenalon, and adduction). Rotation (e.g., pointing the knee or elbow outward or 
Inward) la' thp rotation of a body part. The humerus, femur, neck, spine, and 
scapula are cap|4ble of rotation. Tracing an imaginary circle ^<^th the finger (arm 
extended) Is an nxampie of circumduction. ^ . 



SPECIAL MOVEMENTS 

Several other special movements are made possible by muscular and 
skeletal Interac^on. Supination and pronation are two forma of rotation of the 
forearm madif possible by the pivot joint which allows the radius to rotate around 
the ulna. Supination is the acft of turning the palm from facing the floor to 
facing the ceiling when the arm is extended. Pronation la' the opposite 
movement, turning the palm towards the floor. These movements contribute 
greatly to the manipulative abilities of the arms and hands. 

Muscles of the lower leg and foot contract to turn the foot ln>^^ard 
(Inv^raion) and the wtagonlst muscles a^Jt to pull it outward ( everslon ). Two 
other movements of tfle foot are dorsiflaxion and plant ar«f lex ion. Oorsi flexion Is 
a form of flexion, or bending of the foot at the anl<lo. This movement pulls the 
foot up so that the to^ point toward the knees. Plantar-flexion is a form of 
axtenalon, or straightening out of the foot at the ankle (the foot, however, is 
normally at right angles to the leg, so that plantar-flexion is not the foot's 
customary state of rest but a definite movement). In plantar-flexion, muscles ^at 
the back of the leg pull the heel up, which forces the toes down. Obviously, 
these two movements are very Important In walking and in other forms of 
locort)otlon. 

) ' - - ■ 

Muscles, bones^ and joints must apt togethei; to produce these m6vement8. 
The combinations- of all these Individual movements of the musculoskeletal 
system make possible the Incredible variety of motion of which the human body 
la. capable: Each mdVement and combination of ' movements has its oiwn special 
functions-^ functions made posaltjld by the structures of th* musculoskeletal 
system working together. \ 
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Qptly^l Activities 



# T«k0 a simple aeries of motions such as walking across the room and 
sitting dowri^ and blreak It into its component movements. What muscle 
groups <ire being used? Joints? Bones? 




a Use a model skeleton to study the movements of different parts of the 
body. For example, note why abductors-adductors do not bend the knee, 
how the radius rotates around the ulna, and how the head rhoves in 
different dlrectlona. 

a Try to complete the word maze on the following page. It uses some of 
the terms that you learned in this unit. 
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w6f^D MAZE 
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Find the following terms in this maze by circling the words. They may appear 
frontwards or backwards, verticalfy, horizontally, or diagonally. ^ 



agonist 

carpal 

coccyx 

cranium* 

epiphysis 



flexion 

incus 

marrow 

patella 

scapula 



supination 



synovial jc^nt 

tendon 

vertebra 
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MOVEMENTS 
Post-Test 



Bringing the palm of the hand from the hip to the shoulder is an example of 
which of the following movements? 

extension ' ' , 

B. circumduction 

C. eversion 

D. flexion 



Going from a 'squatting position to a standing position requires which of the< 
following movements of the lower leg? 



A. adduction 

B. extension 

C. flexion 
rotation 



Which of the following are special movements of the forearm? 

A. inversion - eversion 

B. dorsiflexion - plantar- flexion 

C. supination * pronation 
0» rotation - clrcuniduction 



Pointing the knee outward requires what basic movement of the upper leg? 
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Which 0} the following movementa describes doral flexion? 

# 

A, ^ pointing the toes inward 

B. bringing the palm to the shoulder 
C« pulling the toes toward the knee 
0« pointing the palm upward 
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GLOSSARY 



•bductloni lateral movement away from the midline of the body. 
adduction! lateral movement toward the midline of the body* 
aqonittx a muscle primarily responsible for a movement; a prime mover. 
antaqoriisti a muscle with a movement opposite to that of an agonist. 
anterion "pertaininq to the front. 

appfndicular- skeletoni the bones of the pelvis, shoulder, and extremities* 

articuiatloni a connection between bones; a joint. 

axtal skeletoni the bones of the skull, viertebral column, and ribcage. 



bull-y d^socket Joint: the shoulder and hip joints. 

body (of a muscle)i the main portion of a muscle; the area whef e most of the 
' contraction takes place. 



cardiac musclex the muscle 6f the heart; myocardium. ^ 

carpalat the eight short bones of the wrist. 

cervical vertebraex the first seven vertebrae. 

circumduction! the movement bf a body part in a circular motion. 

ciaviclei the collarbone; a part of the shoulder girdle. 

coccyxi the tailbone; the last portion of the vertebral columh. 

cohtractioni the shortening of muscle fibers. 

costal cartllaqex the cartUage that attaches the ribs to the sternum. 

craniumt the portion of the skull that encloses the brain; consists of eight bones. 



diaphysls: the shaft of a long bone. 

epiphysisi one of the two ehds of a long bone. 
eversiont the outward movement of the foot. 

extensioni a movement which straightens a joint; the opposite of flexion. 

^- 

flat bone: a flat sheet-^llke type of bone, as found in the skull. 
flexiont a movement which closes a joint; the opposite of extension. 



qluteaii muscles of the buttocks. 



> 
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hamstrtnqt: the muscle group of thi back of the thigh which flexes the lower 
hinge loinfa a joint with two-way motion, such as the elbow and knee* 
hyqld Dorw a sm all bona at tha base of the tongue. 



tncuai a small anvil-shaped bone of the middle ear. 
inaertioni one of the areas whore a muscle attaches. 
Intarcoatalsi muscles of the ribcage. 
inveraioni an inward movement of the foot. 
irregular bone t bones with unique structures- 



ligynentay connective tissues which support and attach structures, especially 
bones* 

long bones the moat common type of bone, found in the arms and legs, 
lumbar vertebraei the vertebrae of the lower back^ 



majleusi % small hammer^shaped bone of the middle ear. 
marrow t a'^substance found Inside bone; red or yellow. 
muscle: body tissues ^ich contract to produce movements. 

origin: one of the^ areas where a muscle attaches. f 
ossicles: the sfnall bones of the middle ear; the Ihcua, malleus, and stapes. 



patella: the kneecap. 

pectoral girdle: the Wioulder girdle, formed by the clavicle, scapula, and 
humerus^ 

pelvic girdle: the bonaa whloh form the hip joir|ti 

phalangeal the bones whichxf orm the fingers andftoes. x ^ 

pivot joint: , a joint which allows rotation, such aa between the radius and ulna* 

piahtSHT-flaxion: the movement which points the toes and foot downward. 

PCTiterion pertaining to the back or rear* 

prima mbven the muscle primarily reaponsible for a given movement; agonist* 
pronition: the movement of the forearm which turns the palm upward 



guadricepa: the muscle .group of the front of the thigh, which extends the lower 
leg* ^ 

\ 

•4' 

rotation : a movement causing a body part to rotate. 
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Mcrumt five fused vertebrae which fornri a part of the pelyis. 
scapulsi the shoulder bls<le. 

skeletal rriusclei . muscles which produce movements of the skeleton; striated 
muscle. 

skullt the bones of the head) comprises the facial bones ai^ the cranium. 
smooth musclat involuntary muscle; visceral muscle. 
stjipeet a small stirrup-shaped bone of the middle ear.' 
strtatad musclet skeletal muscle. 

supinatioro the rnovement of the forearm which turns the palm downward. 
suturete the Irnmovable Joints of the skull. 

synovial >fluidt the lubricating fluid produced by synovial membranes. 
synovial tointt a freely movable Joint. 

synovial membranei the membrane which surrounds a synovial joint. 



tarsalst short bones of the foot. 

tendoni a strip of strong connective tissue that connects muscle to bone, 
thoracic .vertebraei the 12 vertebrae of the thorax. 



vertebral etilumm the spihe or backbone. 

visceral musclet muscle of the internal organs; smooth muscle. 



5^; 
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ANSWERS TO THE PRETEST 

Qufistion Correct Response 

1 ^ D 

2 B 

3 , sternum 

4 C 



5 muscl© 

— / 6 D 

7 D 

8 i'^ ;^ tendon 

- 10 adduction 
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INTRODUCTION 



Those Instructional modular units have been developed for the Pennsylvania 
Department of Education for use in vocational education programs. They were 
deaiqned on the assumpti^on that a basic understanding of human anatomy and 
phyiriology Is essential tt?.^y person preparing to enter a health care occupation 
such as practical nursing, nursing assistant, medical assistant, emergency 
medical technician, or dental assistant. Each of these modular units will cover 
the most important aspects of one of the major systems of the human body, in 
the first four units the foUowlhg systems will be covered: circulatory system, 
respiratory system, musculoskeletal system, and digestive system. 

\ ' ' 

This Instructor's Guide is ^Jeslgned to provide suggestions to you on how to 
use a modular unit most effectively In your Instruction. These recommendations, 
however, do not represent the bnly way to use these units: you may be able to 
devise more beneficial uses for the materials. 



THE MODULAR UNITS 



Each moduUr unit is ^ade up of several components: a pretest, four to 
seven instructional modules with corresponding post-tests, optional activities for 
the students, and a glossary of terms usbd In the unit. Each of these components 
h^ a spSic purpose and is organized in a specific way, as will bfe explained In 
the following sections. 



Pretest 



After reading the preface, which Is simply an Introdudtlon to thee^ 
instructional units, a student working through a, modular unit should first take the 
pretest. As Its name implies, , this test is designed to be taken by the student 
before beginning work on the materials contained In the unit.. Its purpose is 
twofold: (1) to stimulate Interest in the modular unit by giving the student a 
preview of the topics covered, and. (2) to provide a means of self-diagnosis so the 
student may Identify, based on performance on the pretest, those areas of the 



module unit which may require .pecl.l attention end extra effort on the pert of 
rfnrfrnt After .electing en an.wer to eech of the pretest que.tlon«, the 
T^^'^^Jt:^ '^^i:^*>*c^ of the modular 

answer.. If the .tudent an.wer. incorrectly on a nunnber of * «' 

with . particular .ubject, th,n the .tudent .hould pay clcer attention to the 
module on that subject. 



Instructional Modules 



This modular unit la composed of seven separate ^ut closely related ( 
modules Including: Introduction to the Skeletal System, Axial Skeleton, 
Appetdl^u/^ Skeleton, Introductlcx> to the Muscular System, ^^«)-/^^^- 
the Body, and Movements. After taking the pretest and *^^«f»<'"? f""^!"; 
th^ st^ent Should read through «id study each of 

the student's benefit, each module begins with a statement of the go«»»; 
objectives, that a student should have mastered upon completion of that 
parUcX module. The level of achievement of these goals Is rneasured by the 
Student's perf^^ on the corresponding pbst-test. The jf" 

content of each module is aimed toward the student seeking an 'f^troductlon to 
tSe components, structures, and functions and the basic terminology required for 
an understanding of the musculoskeletal system. 



Optl6nal Activities 



Following many modules are optional activities Intended to provide the 
student with an opportunity to pursue the content of the module at a more 
?^^d?pth level Mkny of these activities m»y require teacher participation, at 
l^a^ in obtaining and'preparlng additional materials for the student to utilize. 

To? :^x^. a^nr^d^L'; pro^r ^ i^r r c= 

r dls^SrComrnVn d^^^^^^^ most effective approach may be one In which 

vou use disorders eb -illustrate what can go wrong in the body, as a 
c^il-livrng t^ students' understanding of how the body works when functioning 

propejify. 

. You may also wish to provide students with the "«"^«f ^J^^^^^^^^^ 
as suggested readings to further their understanding of a partlpular area. 



5, 
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Giosaary 

After the last of the modules In the unit Is a glossary. This Is not Intended 
to be a comprehensive glossary to be used by the student as a dictionary. 
Rather, it Includes the basic terms used In the unit which are necessary to an 
understanding of the system covered. Those v/ords which appear In the module* 
and have been defined In the text are not always defined In the glossary. Some 
of those particular terms have been used In the module because they are 
essential but difficult terms needed to -explain the content taught in the unit. 
The Itudant should use the glossary to. review the vocabulary essential, to the unit 
before taking the post-tests. 



Post-Tests * 

The post-tests are the final assessment of a student's understanding of the 
materlaf presented In each module. They consist of "^V»t'P*%c^°^« J"^ . 
open-ended questibns designed to measure a student's mastery of the goals 
(objectives) stated at thfi. beginning of each module. Each of the qil&stlons haj 
been written to measure an aspect of the skills and/or .knowlfJdge that a student 
mTbe expected to acquis* aTa result of working through a particular module. 
When a student has finished studying a module, h^s pursued any chdsen optjonal 
activities, and has reviewed the - vocabulary in the glossary, thdi student should 
take the post-test that follows the module. . 



SCORING THE POST-TESTS 



As previously mentioned, the purpose of the Po^t-tests Is to measure 
whether or not a student has mastered the objectives (goals) stated at the 
beginning of each module. Due to the differing lengths of the post-tests, the 
variety of ways In which teachers may choose to utilize these modules, ahd 
discrepancies among students' previous exposure to the subject matter. It is not 
practical to set a standard cut-off score on each of the tests that would indicate 
mastary of the objectives. Rather, teachers are asked to, use their professional 
judgment in Individual cases to deternilne if a. student's performance on a 
poat-test Indicates that he. or she has mastered the objectives stated fdr that 
module. In making this determination, you should consider at least all of the 
following factors; * . 
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(1) How long Is each post-teat? 

(2) How mudh Information is Included In each module and how complex is 
the. Information, relative to other modules? 

(3) Has the student been exposed to the kind of "6urrlcular material 
before? that Is, has the student been taught the basics of this system 
of the body before? 

I 

(4) Should" the entire class be required to achieve a certain score In order 
to pass, or should each student be considered Individually? (This 
depend? on how and with whom you use this module as instructional 
material.) 

(5) Should h^e student be graded pass/fall on' each post-test-l.e., on 
mastery of each module— or on the unit as a whole? 



To facilitate the scoring of post-tests, each student will record his or her 
answers to all the post-testa on one separate sheet of paper. You should mark 
each answer correct or Incorrect, then give the student a "pass" or fall on each 
module, or on theAinit as a whole. , , • 

Because of the subject matter, responses to open-ended questions may vary 
sHghtly from tho8« listed below, but these responses may also be acceptable. 
Again, In these cases Instructors are asked to use their professional judgment to 
determine If q response Is correct. 

Use the following list of -answers to quest l?5n8. on the post- tests to grade 
your students', papers. 



ANSWERS TO THE MUSCULOSKELETAL SYSTEMPOST-TESTS 



Modile/Quettlon 



Introduction to the 
Skeletal Syatemi 

1 

•2 



3 
4 
5 
6 
7 

a 

9 

10 



Correct Response 

f 
I 
s 

206 

axial skeleton^ 
appendicular skeleton 

c 

A 

muscle 
B 
A 
D 

long (bono) 
C 



Axial Skeleton! 

1 , 
2 



4 
5 
6 
7 
8 
9 



B 

hyold 

cervical^ thoracic, lumbar, 
sacral, coccygeal 

B 

facial, cranlpt 
A 

ribs 

D • v 

C 
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ANSWERS TO THE MUSCULOSKELETAL SYSTEM POST-TESTS 



Module/Quettlon Correct Respgnge 



Introduction to th« 
SkeldtM System: 



206 



3 
4 
5 
6 
7 
6 

9 

10 



axial skeleton, 
appendicular skeleton 

C ■ ' ' 

A , ' ; 

muscle f 

B 

A 

D 

long (bone) 
C 



Axl*! Skeleton: 



4 
5 
6 

7 
8 

9, 



B " 
hyold 

cervical, thoracic, lumbar, 
Sacral, coccygeal 

B 

facial, cranial 
A , 
ribs 

^ D 
C 



r 



Module/Quettlon 



Correct Response 



Appendicular Skeletont 



1 




B 


2 




pectoral girdle 


3 




A 


4 




D 


5 




B 


6 


% 


pateHa 


7 




D 


8 




C 


9 




A 


10 




C 



Introduction to the 
Muscular System: 

r 

1 

2 ■ 

3 

A 

^ I ' 

7 
8 



D 
B 
B 
C 

body 

myocardium 

smooth (involuntary) muscle 
A 



Major Muscles of 
the Body: 

1 

2 
3 
4 
5 
6 
7 



quadriceps 
B 
A 
D 
B 
C 



6 
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V 



Module /Quattion 



Correct Rcbponae 



Supporting Structures of 
th0 Musculoskeletal Systemt 



I 
2 
3 

4 



B 

non-movable, fibrous 

C 

synovial, freely movable 



Movements: 

1 

2 
3 
A 

5 



/ 



D 
B 

C 

rotation 

C 



\ 
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